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Analysis of thermal motion of molecules in crystals with the assumption of a rigid body can be approached in two ways: (1) TLS matrices can be refined from the independently refined ADPs of each atom and (2) ADP parameters can be a priori constrained to conform to the rigid body assumption. In the latter case the translational (T), librational (L) and the correlation (S) matrices contain the refineable parameters and the ADPs are than calculated from them [1, 2] . The approach (2) is, regarding the number of required parameters, a compromise between the usual practice with powder diffraction data which is to describe the thermal motion of all atoms by a common isotropic Debye-Waller factor and an independent anisotropic refinement of each atom customary with single crystal data sets. The flexible macro scripting language of TOPAS [3] has been used to implement the refinement of TLS matrices from the approach (2) for powder diffraction data and has been applied to crystalline naphthalene for data collected between 293 K and 343 K. The refinement of elements of TLS matrices is performed in the Cartesian coordinate system followed by calculation of each atom's ADPs in the crystal coordinate system. Results are compared to previous studies [4, 5] on thermal motion in crystalline naphthalene and the feasibility of this approach for routinely collected laboratory powder diffraction data is estimated. The macro scripts are readily applied to other molecular compounds for which the results of refinement of TLS matrices are also presented. In consistence with other authors we established that the characteristic signs attributed to the charge ordering (CO) and orbital ordering (OO) in the parent manganites Bi 0.5 Ca 0.5 MnO 3 and Bi 0.5 Sr 0.5 MnO 3 appear at T CO ≈320 K and T CO ≈ 525 K, respectively [1] . We investigated the magnetic ordering and CO/OO phenomena with respect to temperature and chemical doping in Bi 0.25 R 0.25 AA 0.5 MnO 3 (R = La, Nd, Ho, Er, Tm) (A-site doping [1] [2] [3] ) and Bi 0.5 AA 0.5 Fe x Mn 1-x O 3 (B-site doping [4] [5] [6] ), where AA stands for Ca or Sr. For both sets of Bi-based manganites prepared as polycrystalline powders by controlled solid-state reaction we correlated the structural findings from high-resolution X-ray and neutron powder diffraction with results for transport and magnetic properties. At 295 K Bi 0.25 R 0.25 Ca 0.5 MnO 3 are in paramagnetic phase of small monoclinic distortion allowing for structural description in orthorhombic Pnma symmetry. A significant anisotropic distortion of the MnO 6 octahedra occurs in the characteristic manner associated with the particular orbital order of manganese ions at half doping level. The findings corroborate the conclusion that the effective Bi 
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